Background: In polymorphonuclear leukocytes (PMNL), mobilization of calcium ions is one of the early events triggered by binding of chemoattractant to its receptors. Besides chemotaxis, a variety of other functional responses are dependent on calcium ion mobilization. PMNL from chronic myeloid leukaemia (CML) patients that were morphologically indistinguishable from normal PMNL were found to be defective in various functions stimulated by a chemoattractant -fMLP. To study the mechanism underlying defective functions in CML PMNL, we studied calcium mobilization in CML PMNL in response to two different classical chemoattractants, fMLP and C5a.
Background
In polymorphonuclear leukocytes (PMNL), changes in intracellular calcium, i.e. [Ca 2+ ] i are associated with multiple cellular events, including activation of cellular kinases and phosphatases, degranulation, phagosome-lysosome fusion, regulation of cytoskeleton binding proteins, transcriptional control and modulation of surface receptors [1] . Migration of leukocytes through the extracellular matrix to the site of action is the first step in host defence and role of calcium in this process is well reviewed by Maxfield [2] . Although no stable [Ca 2+ ] i gradients were detected in migrating human PMNL, a transient global increase in [Ca 2+ ] i was found to be important for chemotaxis [3] . PMNL migration can be induced by binding of chemoattractants to their receptors present on PMNL surface. The classical chemoattractants for PMNL are nformyl peptides that are analogous to bacterial secretion [4] and anaphylatoxin C5a, which is formed upon com-plement activation [5] . Specific receptors for n-formyl peptides and C5a are present on PMNL and they share common structural motifs [6] . Mobilization of [Ca 2+ ] i is one of the early events triggered by binding of a chemoattractant to its receptor.
Chronic myeloid leukaemia (CML) is a clonal, pluoripotent stem cell disorder characterized by the occurrence of Philadelphia chromosome (Ph 1 ) and presence of a large number of mature and immature myeloid cells in the peripheral blood [7] . Earlier work from our laboratory has shown that PMNL from CML patients were defective in actin dependent functions such as chemotaxis, degranulation, endocytosis, etc. [8] [9] [10] [11] [12] . Chemotaxis was found to be defective in all the phases of the disease [9] . Calcium plays a central role in these functions. Calcium regulates cell motility by regulating polymerization of actin -one of the major motile machinery proteins in PMNL. Increased [Ca 2+ ] i levels lead to fragmentation of actin network by disrupting the cross bridges of actin network. Increased [Ca 2+ ] i levels cause fragmentation of F-actin by activation of actin severing and capping proteins such as gelsolin and macrophage capping protein [13] . Fibroblasts transfected with gelsolin, a calcium activated actin severing and capping protein, display increased motility [14] . In view of the role of calcium in various motility related events, the present studies are aimed to study mobilization of Ca 2+ in CML PMNL. Mobilization of Ca 2+ by fMLP and C5a was studied in these cells. PMNL from healthy normal individuals were used as control. We found that finetuning of Ca 2+ homeostasis in CML PMNL was altered as compared to that in normal PMNL.
Results

Measurement of [Ca 2+ ] i by flow cytometry
Basal [Ca 2+ ] i levels in PMNL Fluo-3 loaded normal PMNL showed a broad bell shaped plot, indicating considerable variation in the basal [Ca 2+ ] i levels of the normal PMNL population (Fig. 1 ). Fluo-3 loaded unstimulated CML PMNL showed a broad plot with a long tail near Y-axis, containing 9-10% of the population. Thus, 10% of the population had very low levels of [Ca 2+ ] i . Comparison between the two populations showed that basal levels of [Ca 2+ ] i in CML PMNL were lower and showed more variation. However, this difference was not statistically significant (Table 1) .
Stimulation with fMLP
In fMLP stimulated normal PMNL, plots were negatively skewed and broader. Hence the heterogeneity in the PMNL population with respect to [Ca 2+ ] i levels increased. On stimulation, the peaks shifted to right ( Fig. 1A ; c, d, e) leading to a significant increase in [Ca 2+ ] i levels at 10 sec, 30 sec, and 60 sec (Table 1 and Fig. 2) , maximum increase in [Ca 2+ ] i being at 10 sec. On further treatment of these cells with calcium ionophore A23187, [Ca 2+ ] i levels increased significantly ( Fig. 1A ; f, Table 1 ), but heterogeneity in PMNL with respect to [Ca 2+ ] i decreased. Addition of EGTA resulted in building up of a small peak towards extreme left on the X-axis indicating that only 8-10% of the total population, was sensitive to EGTA ( Fig. 1A; g ). But the resulting decrease in total [Ca 2+ ] i levels was considerable. On further addition of MnCl 2 , [Ca 2+ ] i levels decreased significantly and were below the basal levels ( Fig. 1A ; h, Table 1 ). The PMNL population was extremely heterogeneous as far as sensitivity to quenching of calcium by MnCl 2 was considered.
To compare the extent of stimulation in PMNL, the ratio of [Ca 2+ ] i levels before and after fMLP stimulation were calculated. In normal PMNL, 10 sec of fMLP treatment resulted in 1.25 to 4.4 times (mean ± SEM = 1.6 ± 0.21) increase in [Ca 2+ ] i over the basal levels. Further treatment with ionophore increased the mean ratio to 2.5 ± 0.36. Subsequent addition of EGTA and MnCl 2 decreased [Ca 2+ ] i levels to 21% and 64% of the maximum levels, respectively; ultimately quenching down the fluorescence to about 30% lower than the basal levels (Fig. 3) .
CML PMNL showed narrowing of the PMNL peak after fMLP stimulation, indicating decrease in heterogeneity in the population with respect to [Ca 2+ ] i levels ( Fig. 1C; b Fig. 2 ). The peak levels were seen at 10 sec. On further treatment of these cells with calcium ionophore A23187, the [Ca 2+ ] i levels increased further, but shape of the peak was unaltered ( Fig. 1C; f) . On addition of EGTA, the total [Ca 2+ ] i content in the population was not altered considerably ( Fig. 1C; g ). On further addition of MnCl 2 , the peak width increased, the peak shifted towards Y-axis and an additional very small peak appeared adjacent to Y-axis ( Fig. 1C; h) . Thus, the PMNL population was extremely heterogeneous as far as sensitivity to quenching of calcium by MnCl 2 was considered. The ratio of maximum fluorescence in fMLP stimulated cells ranged from 1.42 to 5.62. On addition of ionophore the mean ratio increased to 2.6. Addition of EGTA led to 10% decrease in the fluorescence intensity where as MnCl 2 resulted in a statistically significant 60% decrease as compared to the maximum fluorescence intensity. Thus, EGTA and MnCl 2 together brought down the fluorescence to the basal level (Fig. 3) .
Both, normal and CML PMNL, showed significantly higher [Ca 2+ ] i levels on fMLP stimulation as compared to that in the respective unstimulated PMNL (Fig. 1A and  1C ). But on fMLP stimulation, the heterogeneity with respect to [Ca 2+ ] i levels was lower in CML PMNL than in normal PMNL. The [Ca 2+ ] i levels both before and after fMLP stimulation were lower in CML than in normal PMNL. However, this difference was not statistically significant. In fMLP stimulated CML PMNL, the drop in levels of [Ca 2+ ] i at 60 sec was rapid and more as compared to that in normal PMNL. This was evident from the higher ratio over the basal level at 60 sec in normal PMNL as compared to that in CML PMNL. On the addition of calcium ionophore A23187, fMLP stimulated CML PMNL showed lower levels of [Ca 2+ ] i as compared to normal PMNL. But the extent of [Ca 2+ ] i mobilization was higher in CML as reflected in the ratios (Fig. 3) . Though 2+ ] i levels to the basal levels were maintained at higher levels in CML PMNL as compared to that in normal PMNL.
Stimulation with C5a
C5a stimulated normal PMNL showed broad negatively skewed peaks ( Fig. 1B; c, d , e). The [Ca 2+ ] i levels were significantly higher than the basal [Ca 2+ ] i levels. The maximum increase was at 30 sec after C5a stimulation ( Fig. 2 and Table 2 ). Treatment of these cells with calcium ionophore A23187 resulted into two peaks. A major peak was seen with a modal channel shifted to right as compared to that seen at 30 sec ( Fig. 1B; f) , indicating a further increase in [Ca 2+ ] i levels. A small population of PMNL that formed a minor peak was probably non-respondent to the ionophore treatment. The addition of EGTA resulted in a significant shift of the modal channel of the major peak to the left and its broadening ( Fig. 1B; g ). This showed increased heterogeneity in normal PMNL with respect to quenching of [Ca 2+ ] i by EGTA.
Though after EGTA treatment, [Ca 2+ ] i levels reduced significantly than that in ionophore treated PMNL, they remained at a significantly higher level than the basal [Ca 2+ ] i levels ( Table 2) . On further addition of MnCl 2 , the major peak broadened further and both the peaks shifted towards Y-axis showing heterogeneity in the PMNL population as far as sensitivity to quenching of calcium by MnCl 2 was considered ( Fig. 1B; Table 2 ).
C5a stimulated CML PMNL showed negatively skewed peaks that were shifted towards right ( Fig. 1D; c, Table 2 ). On treatment of these cells with calcium ionophore A23187 [Ca 2+ ] i levels increased further. The addition of EGTA resulted in the building up of an extended tail on the left side of the peak indicating heterogeneity in PMNL population as far as sensitivity to quenching of calcium by EGTA was considered. About 20% of the total population was lying in this tail and hence the decrease in total [Ca 2+ ] i levels was considerable (Table 2) . On further addition of MnCl 2 , a major bell shaped peak along with a minor peak towards extreme left was seen ( Fig. 1D; g ). Thus, PMNL population was extremely heterogeneous as far as sensitivity to All values are average ± SEM n = Number of samples. # Significantly higher value over the respective basal level, p < 0.05. $ Significantly lower value as compared to the basal level, p < 0.05. quenching of calcium by MnCl 2 was considered. This further reduced [Ca 2+ ] i levels to considerably lower levels ( Table 2 ). In CML PMNL the ratio over basal level ranged from 1.45 to 3.77. Though addition of ionophore increased the mean ratio to 2.71 ± 0.23, it was not statistically significant. In contrast to this, sequential addition of EGTA and MnCl 2 decreased the fluorescence intensity significantly, by 15% and 58%, respectively (Fig. 3 ). 
Basal Ca 2+ levels in PMNL
The basal levels of Ca 2+ in normal PMNL ranged from 224 to 386 nM whereas in CML PMNL it ranged from 175 to 342 nM. As seen in flow cytometric assay the basal levels of Ca 2+ were lower in CML PMNL as compared to that in normal PMNL (Table 3) . However, this difference was statistically non-significant.
Stimulation with fMLP
On fMLP stimulation of normal PMNL, the total amount of Ca 2+ increased significantly at 10 sec and 30 sec as compared to the basal levels; whereas at 60 sec it was significantly lower as compared to the basal level (Table 3) . Peak Ca 2+ levels were seen at 10 sec (Fig. 4) . To compare the extent of stimulation in PMNL, the ratio of Ca 2+ levels before and after fMLP stimulation were calculated. In normal PMNL, this ratio ranged from 1.2 to 2.09 (Fig. 5 ). On addition of EGTA little quenching of the fluo-3 fluorescence was seen as compared to the fluorescence intensity of the calcium ionophore A23187 treated cells. However, the levels of Ca 2+ were still significantly higher as compared to the basal levels. The ratio of the two was 1.11 ± 0.23. On addition of MnCl 2 , a significant quenching of fluorescence occurred, bringing down the ratio to 0.44 ± 0.11 ( Fig. 5) .
In CML PMNL, the total amount of Ca 2+ was significantly higher at 10 sec and 30 sec after fMLP stimulation as compared to basal levels. Whereas at 60 sec, Ca 2+ levels were higher than the basal level but it was statistically non-significant. Peak Ca 2+ levels were seen at 10 sec (Table 3 and Fig. 4 ). This was also evident from the ratio over the basal level at different time points after fMLP stimulation, which ranged from 1.45 to 2.70. Similar to normal PMNL, about 30% quenching of fluo-3 was seen on the addition of EGTA as compared to the [Ca 2+ ] i levels achieved after ionophore addition. The Ca 2+ levels were 1.28 ± 0.33 times higher than the basal levels. This difference between Ca 2+ levels was statistically significant. On addition of MnCl 2 the Ca 2+ levels decreased significantly, lowering down the ratio to 0.46 ± 0.06 (Fig. 5 ).
In fMLP stimulated CML PMNL, the Ca 2+ levels as well as extent of stimulation were higher than those in normal PMNL (Fig. 5) . However, the differences between the two populations were statistically non-significant. The drop in Ca 2+ levels after reaching the peak levels was higher in CML PMNL as compared to that in normal PMNL. But, since the Ca 2+ levels had reached much higher in CML PMNL as compared to normal PMNL these remained higher than the basal levels for a longer time.
Stimulation with C5a
In normal PMNL, total amount of Ca 2+ was significantly higher at all the time points after C5a stimulation as compared to the basal levels, the peak Ca 2+ levels being at 10 sec (Table 4 and Fig. 4 ). The ratio of Ca 2+ levels of C5a stimulated normal PMNL over basal Ca 2+ levels ranged from 1.25 to 2.56. On addition of EGTA, little quenching of the fluo-3 fluorescence was seen as compared to the fluorescence intensity of the calcium ionophore A23187 treated cells. Though the levels of Ca 2+ were higher as compared to the basal levels, they were statistically nonsignificant. The ratio of the two was 1.22 ± 0.33 (Fig. 5 ). On addition of MnCl 2 , a significant quenching of fluorescence occurred lowering down the ratio to 0.59 ± 0.12 ( Fig. 5 ).
Similar to normal PMNL, CML PMNL showed significantly higher Ca 2+ levels on C5a stimulation that peaked at 10 sec (Table 4 and Fig. 4) . In these cells, the ratio over basal Ca 2+ levels ranged from 1.69 to 2.75. Quenching of fluo-3 was seen on addition of EGTA as compared to the fluorescence intensity of the ionophore treated cells. The Ca 2+ levels were 1.57 ± 0.33 times higher than the basal levels. However, this difference was not statistically significant. On further addition of MnCl 2 , the Ca 2+ levels decreased significantly, thereby reducing the ratio to 0.73 ± 0.12 ( Fig. 5) . Thus on C5a stimulation, both, CML and normal PMNL showed significant increase in the Ca 2+ levels reaching maximum at 10 sec (Table 4 ). The concentration of Ca 2+ and extent of stimulation were higher in CML PMNL as compared to that in normal PMNL (Fig. 4) . But these differences were not statistically significant. The drop in Ca 2+ concentrations after reaching the peak stimulation was rapid and more in CML PMNL as compared to that in normal PMNL (Fig. 4) .
In normal PMNL, at all the time points after stimulation the levels of Ca 2+ were higher in C5a stimulated PMNL than that in fMLP stimulated PMNL (Fig. 4 and Table 4 ). In CML PMNL, at 10 sec and 30 sec after stimulation Ca 2+ levels were higher in fMLP stimulated PMNL than those in C5a stimulated PMNL. At 60 sec calcium levels were higher in C5a stimulated CML PMNL as compared to fMLP stimulated CML PMNL (Fig. 4 and Table 4 ). Thus, alterations were seen in the levels and time kinetics of Ca 2+ mobilization in CML PMNL in response to fMLP and C5a stimulation. Levels of Ca 2+ reached after addition of Calcium from the extracellular space enters the cell cytoplasm through various types of channels, i.e. voltage operated Ca 2+ channels (VOCCs), ligand-gated non-specific cation channels (LGCCs) and receptor-activated Ca 2+ channels (RACCs). Calcium can also be released from internal Ca 2+ stores through inositol 1,4,5-triphosphate (IP3) or ryanodine receptors and is replenished by storeoperated channels (SOCs) (Fig. 6 ) [16] . Presence of ryanodine-sensitive calcium stores that might be involved in receptor mediated chemotaxis has been reported in human PMNL [17] . [24] . We have seen that in normal PMNL fMLP receptor internalization occurred by 2-5 min whereas C5a receptor internalization was delayed and occurred by 5-10 min. The reported values of Ca 2+ in fluo-3 loaded PMNL are 825 ± 94 nM and 798 ± 102 nM on stimulation with fMLP and C5a respectively [25] . These values are much higher than what we have obtained. These differences in calcium concentrations could be due to the differences in the experimental conditions. Moreover, the levels of calcium reported by Lepidi et al were presumably in the Caucasian population. The differences in calcium levels could be because of the racial differences. All values are average ± SEM, in nM. n = Number of samples. # Significantly higher value over the respective basal level, p < 0.05. $ Significantly lower value as compared to the basal level, p < 0.05.
During chemotaxis localised increases in [Ca
Cartoon depicting Intracellular Ca 2+ signalling network Figure 6 Cartoon depicting Intracellular Ca 2+ signalling network. Binding of ligand to the seven transmembrane domain receptors activates release of calcium from intracellular stores through IP3 signalling pathway or ryanodine receptors and also initiates influx of calcium through various channels. Increase in Ca 2+ results in various cellular responses.
Ca 2+ levels are regulated by the interplay of kinases and phosphatases. Phosphorylation is reported to down regulate both agonist induced Ca 2+ entry and Ca 2+ mobilization [26] . Bcr-abl, a chimeric protein expressed by the Philadelphia chromosome has a high and unregulated tyrosine kinase activity. Many different proteins are aberrantly phosphorylated in the cells expressing bcr-abl [27] . Unique phosphatases that can be modulated by α-interferon are also involved in the abnormalities in CML [28] . High phosphotyrosyl phosphatase activity was observed in PMNL from CML patients in the chronic phase. The activity may be characteristic of mature cells and may regulate cellular events through dephosphorylation of p210bcr-abl [29] . Protein tyrosine phosphatases (PTPs)-PTP1B is enhanced in cells expressing p210bcr-abl and has been shown to play a role in dephosphorylation of p210bcr-abl in vivo. PTP1B may function as a specific, negative regulator of p210bcr-abl signalling in vivo. CD45, a family of transmembrane PTPs is expressed in PMNL. Altered expression of CD45 isoforms has been reported in myeloid leukaemias [30] . The altered expression of kinases and phosphatases may alter phosphorylation of various proteins in CML PMNL. Batliwala et al have reported altered phosphorylation pattern of proteins in CML PMNL. In unstimulated CML PMNL, pp1 and pp5 were extensively phosphorylated while phosphorylation of pp3 had reduced as compared to that in normal PMNL. Upon PMA stimulation, normal PMNL showed phosphorylation of pp1 and pp4. But, in contrast to normal PMNL, pp1 and pp4 in CML PMNL did not respond to PMA [31] . Additionally, alterations in the surface proteins and glycoproteins of plasma membrane of CML PMNL have been reported [32, 33] . These alterations in various proteins and enzymes may contribute to the altered Ca 2+ homeostasis in CML PMNL.
Ras related GTPases -rho, rac and cdc42 regulate polymerization of actin to produce stress fibres and lamellipodia [34] . Expression of bcr-abl affects ras and ras related super family of small GTPases [35, 36] . Expression of p210bcr-abl also resulted in reorganization of the actin cytoskeleton in 32DC13 cells [27] , suggesting that alteration of rasGTPases probably resulted in alteration of actin network. 
Conclusion
In summary, our studies show that Ca 2+ homeostasis in CML PMNL is altered. This could be one of the contributing factors for the reduced responses seen in CML PMNL. Further studies of the calcium oscillations in CML PMNL and the Ca-ATPase would help in pin pointing the defects in calcium homeostasis in CML PMNL.
Methods
Reagents
Ficoll-Hypaque, 4-(2-hydroxyethyl)-1-piperazine ethane sulphonic acid (HEPES), ethyleneglycol-bis-(3-aminoethyl)-tetra acetate (EGTA), manganese chloride (MnCl 2 ), n-formyl-methionyl-leucyl-phenylalanine (fMLP), complement factor 5a (C5a) and Calcium ionophore A23187 were from Sigma. Dimethyl sulfoxide (DMSO) was from Seezle, Germany. Fluo-3-pentapotassium salt and fluo-3AM -the pentaacetoxymethyl ester of fluo-3 and calcium calibration kit were from Molecular Probes (Eugene, USA).
Patients
Patients were diagnosed for CML on the basis of standard clinical and haematological criteria. Heparinized peripheral blood was collected from CML patients in chronic phase of the disease, before commencement of therapy. Healthy individuals were used as controls.
Isolation of PMNL
PMNL from peripheral blood were isolated on a ficollhypaque gradient [45] . To lyse RBCs the cell pellet was given a hypotonic shock using 3 parts of chilled Milli-Q water. Isotonicity was restored by the addition of 1/3 rd volume of 0.6 M KCl. The PMNL were pelleted and suspended in phosphate buffered saline (PBS). Viability of cells was more than 99% as checked by the erythrocin B dye exclusion test. The PMNL fraction was 95% enriched as checked by Giemsa's staining.
Fluo-3 loading
One millimolar stock solution of fluo-3AM was prepared in dry DMSO. Fluo-3 loading of PMNL was carried out as described by Vandenberghe et al with some modifications [46] . Briefly, PMNL were suspended at a density of 1× 10 7 cells per ml in fluo-3 loading buffer (10 mM HEPES, 137 mM NaCl, 5 mM KCl, 1 mM Na 2 HPO 4 , 5 mM glucose and 0.5 mM MgCl 2 , pH 7.4) containing 5 μM fluo-3AM. PMNL were incubated for 30 min at 37°C with gentle agitation. Cells were then washed twice with Ca 2+ estimation buffer (i.e. fluo-3 loading buffer with 1 mM CaCl 2 ) to remove extra cellular fluo-3AM. Finally the cell density was adjusted to 1 × 10 7 cells per ml in the calcium estimation buffer. The cells were kept in dark at 4°C till use.
Measurement of [Ca 2+
] i by flow cytometry 10 6 PMNL were suspended in one ml Ca 2+ estimation buffer and incubated in a 37°C water bath, for 5 min before each assay. The samples were run on FACScalibur (Becton-Dickinson, USA) using Cell-Quest software. The samples were excited by an argon ion laser at 488 nm and emission was measured at 525 nm on a logarithmic scale. Before addition of the stimuli, fluorescence of the fluo-3 loaded PMNL was measured. Optimum stimulation of PMNL in suspension with fMLP was seen at a concentration of 10 -8 M [10, 11] whereas with C5a it was seen at 10 fold lower concentration [47] . Therefore, PMNL were stimulated with 10 -8 M fMLP and 10 -9 M C5a. Fluorescence was estimated at 10 sec, 30 sec and 60 sec after addition of the stimuli. For each acquisition, minimum 5000 events were collected. F max was estimated using PMNL treated with calcium ionophore A23187. Quenching of external and internal fluo-3 fluorescence was estimated using 0.4 M EGTA and 2 mM MnCl 2 , respectively. Median channel number was taken as a measure of fluorescence intensity of the sample.
Calibration procedure
To convert the arbitrary fluorescence units of fluorescence measured by spectrofluorimeter into absolute Ca 2+ , a calibration procedure described by Vandenberghe was used [46] . The dissociation constant, i.e. Kd for Ca 2+ bound fluo-3 was calculated using calibration kit. The maximum concentration of Ca 2+ in the kit, i.e. 39.8 μM was taken as F max and buffer without Ca 2+ was taken as F min . The calcium bound fluo-3 and free fluo-3 both showed excitation and emission peak at 506 nm and 526 nm, respectively. Therefore, Kd of fluo-3 was calculated by measuring fluorescence of fluo-3 pentapotassium salt (5 μM) using these excitation and emission wavelengths on a Shimadzu RF1501 spectrofluorimeter. The cuvette holder was maintained at 37°C. The experiment was done four times independently.
Measurement of total Ca 2+ by spectrofluorimetry 10 6 fluo-3 loaded PMNL were suspended in two ml Ca 2+ estimation buffer and incubated in a water bath at 37°C for 5 min, before each assay. PMNL were then stimulated with 10 -8 M fMLP or 10 -9 M C5a. The fluorimetric reading was taken before stimulation and at 10 sec, 30 sec and 60 sec after stimulation.
Autofluorescence was calculated using unloaded PMNL. F max , the maximum fluorescence was obtained by treating the cells with 10 μM of calcium ionophore A23187. F represents the fluorescence of the test sample. Quenching of external and internal fluo-3 fluorescence was estimated using 0.4 M EGTA and 2 mM MnCl 2 , respectively. Fluo-3-Mn 2+ complex is eight times less fluorescent as compared to fluo-3-Ca 2+ complex. Under experimental conditions, the quenching of fluo-3 by MnCl 2 was low as compared to autofluorescence of PMNL, hence autofluorescence was considered as F min [49] . The spectrofluorimetric values were converted to concentration of Ca 2+ by using equation I.
Statistical analysis
Non-parametric tests were applied for statistical analysis of the data. Wilcoxon signed rank test was used to compare the median fluorescence channel and absolute calcium concentrations within normal and CML samples. The Mann-Whitney Wilcoxon test was used to compare the median fluorescence channel and absolute calcium concentrations of normal and CML samples. The MannWhitney Wilcoxon test was also used to compare the median fluorescence channel and absolute calcium concentration values of fMLP stimulated PMNL with that of C5a stimulated PMNL.
